Overcoming multidrug resistance with mesoporous silica nanorods as nanocarrier of doxorubicin.
Multidrug resistance (MDR) is a major obstacle to the effective chemotherapy in many human malignancies. Nanoparticulate drug delivery systems (NDDSs) have been reported to be able to bypass MDR, but the cancer therapeutic efficacy is still limited. In this study, we firstly designed the nonspherical mesoporous silica nanorods (MSNRs) with aspect ratio (AR) of 1.5 and 5 as drug delivery systems of doxorubicin to overcome multidrug resistance. For drug loading, the long-rod MSNRs (NLR, AR = 5) showed higher drug loading capacity of doxorubicin (DOX) than the short-rod MSNRs (NSR, AR = 1.5). NLR encapsulated DOX had increased intracellular DOX accumulation in drug-resistant Chinese hamster ovary (CHO) cells compared with free DOX by observablly increased cellular uptake and significantly prolonged intracellular drug retention. It further exhibited increased cytotoxicity compared with free DOX under different drug concentrations. These findings may provide a new perspective for designing high-performance nanoparticulate drug delivery systems for bypassing multidrug resistance of cancer therapy.